Sarcolemmal alterations during the development of genetically determined cardiomyopathy.
The purpose of this study was to identify alterations in specific enzyme and Ca2+ binding activities in cardiac sarcolemmal fractions from UM-X7.1 myopathic Syrian hamsters during the development of cardiomyopathy. Experimental and healthy control animals were examined from 25 to 200 days of age. Sarcolemmal Na+, K+-ATPase activity was depressed in the myopathic hamsters throughout the time course of this study. Sarcolemmal ATP-independent Ca2+ binding was found to be depressed in experimental animals as early as 55 days of age. Ca2+ -stimulated, Mg2+ -dependent ATPase activity was depressed in the experimental animals by 90 days of age and this decrease in enzyme activity was accompanied by a decrease in ATP-dependent Ca2+ binding capacity of the sarcolemmal membranes. Mg2+ -ATPase and Ca2+ -ATPase activities were only affected in the latter stages of the disease (155 to 200 days old). NaF, epinephrine and Gpp(NH)p stimulation of the sarcolemmal adenylate cyclase activity was also observed to be attenuated during the latter stages of the disease. These defects in adenylate cyclase system of the sarcolemmal fraction appeared specific since basal adenylate cyclase activity was not altered at any age studied. The results demonstrate that the earliest lesions in sarcolemmal activity in myopathic hamster heart occur in Na+, K+-ATPase and ATP-independent Ca2+ binding capacity. These defects correspond temporally to the initial stages of cardiac necrotic development in this strain of myopathic hamster.